Regulation of the 75-kDa subunit of mitochondrial complex I by iron.
Iron homeostasis is tightly regulated, as cells work to conserve this essential but potentially toxic metal. The translation of many iron proteins is controlled by the binding of two cytoplasmic proteins, iron regulatory protein 1 and 2 (IRP1 and IRP2) to stem loop structures, known as iron-responsive elements (IREs), found in the untranslated regions of their mRNAs. In short, when iron is depleted, IRP1 or IRP2 bind IREs; this decreases the synthesis of proteins involved in iron storage and mitochondrial metabolism (e.g. ferritin and mitochondrial aconitase) and increases the synthesis of those involved in iron uptake (e.g. transferrin receptor). It is likely that more iron-containing proteins have IREs and that other IRPs may exist. One obvious place to search is in Complex I of the mitochondrial respiratory chain, which contains at least 6 iron-sulfur (Fe-S) subunits. Interestingly, in idiopathic Parkinson's disease, iron homeostasis is altered, and Complex I activity is diminished. These findings led us to investigate whether iron status affects the Fe-S subunits of Complex I. We found that the protein levels of the 75-kDa subunit of Complex I were modulated by levels of iron in the cell, whereas mRNA levels were minimally changed. Isolation of a clone of the 75-kDa Fe-S subunit with a more complete 5'-untranslated region sequence revealed a novel IRE-like stem loop sequence. RNA-protein gel shift assays demonstrated that a specific cytoplasmic protein bound the novel IRE and that the binding of the protein was affected by iron status. Western blot analysis and supershift assays showed that this cytosolic protein is neither IRP1 nor IRP2. In addition, ferritin IRE was able to compete for binding with this putative IRP. These results suggest that the 75-kDa Fe-S subunit of mitochondrial Complex I may be regulated by a novel IRE-IRP system.